Fifty Tanzanian local maize cultivars, seven popularly grown commercial varieties in Tanzania and eleven elite lines from CIMMYT, Nairobi, Kenya were evaluated for agronomic performance. The genotypes were subjected to randomized complete block design at three sites in 2015, both conducted at Arusha region, in Tanzania. The analysis identified highly significant variances among genotypes evaluated and their interactions with environments. The GGE biplot analyses identified the winning genotypes on mean yield and stability. An open pollinated variety (OPV) Situka 1 and an hybrid DH 04 had generally the best performance in terms of grain yield and stability across all three locations. A local cultivar TZA 2793 emerged to be the promising landrace with overall appealing yield and stability performance. The obtained information through this current study may be a good source of new allelic diversity that could be used for developing different important elite maize materials.
INTRODUCTION
Maize (Zea mays L.) receives much of attention worldwide because of its importance (Guruprasad et al., 2016; Dogan et al., 2015) . In Tanzania, maize is important as it is normally equated to the national food security (Katinila et al., 1998) . However, the general average yield of maize is still very low with 1.2 metric tonnes per hectare (Makurira et al., 2007) as compared with the potential estimated yield of 4 to 5 metric tonnes per hectare (Otunge et al., 2010) . The low yield is caused by the use of poor varieties, abiotic and biotic constraints, low soil fertility, poor agronomic management and uncertain input supply (Lisuma et al., 2006) . There is a need to identify adaptive maize breeding materials that possess traits with high potentials to be used by maize breeders to develop superior cultivars (Sharma et al., 2015) . Successful plant breeding requires a more careful choice of genotypes that would be used to develop desirable recombinants (Toshimenla et al., 2016) . Only two percent of the world maize germplasm collection is being absorbed in breeding programs (Dowswell et al., 1996) and an important part of maize germplasm is still in the hands of small farmers (Carvalho et al., 2004) . Landraces and local cultivars in maize present a population which is genetically diverse and have been under farmer's selection for many years in terms of adaptation, plant characteristics, yield, biotic and abiotic stress tolerance or resistance (Wasala et al., 2013) . However, they have so far not efficiently being utilized because of unreliable information on agronomic as well as genetic potentials (Nass et al., 1993) . The objective of this study was to evaluate the agronomic performance of local cultivars in comparison to improved maize varieties in Tanzania as well as elite lines from CIMMYT in order to identify potential breeding materials.
MATERIALS AND METHODS
Experiments in this study involved the 68 genotypes (Table 1) Data were recorded on days to 50% silking and anthesis (tasseling), ear diameter, ear length, number of kernel rows per ear, number of kernels per row, 1000 grain weight and grain yield per plant. Collected data were subjected to COSTAT and STATISTICA for analysis of variance and the correlation between parameters. Also the analysis using GGE biplot was used to determine Genotype main effect and Genotype by Environment interaction.
RESULTS AND DISCUSSION
Analysis of variance of agronomic traits: In general, high significant difference (p < 0.05) among genotypes, locations as well as their interactions (Location x Genotype) were observed except for the interaction on ear length which was not significantly different (Table 2) . OPV Situka 1 and hybrid DH04 emerged to be the best genotypes on mean grain yield per plant of 116.01 g and 115.90 g respectively across the three locations. The least genotype on mean grain yield was a local cultivar TZA 2813 with 11.52 g per plant. The OPV maize cultivars are reported to be able to produce grain yield which is the same or a little more than hybrids (Omondi et al., 2014) because they are in most cases domesticated and developed under localized marginal areas (Gudu et al., 2005) . Also, local cultivar TZA 2813 took the longest time (100.67 days) to 50% silking while another local cultivar TZA 1724 was late among all genotypes with 90.67 days to 50% anthesis (tasseling). On the other hand, a hybrid SC 403 was the earliest with both 63.67 days to 50% anthesis (tasseling) as well as 69.78 days to 50% silking. However, OPV's Situka 1 and Situka M1 were as well among the genotypes that took shorter time to 50% anthesis (tasseling) and silking. The length of days to anthesis/tasseling or even to silking signify maturity differences (Olaoye, 2009 ). The genotypes which took the earliest time to maturity had also 1 3 1 .6 1 *** 1 2 9 .7 7 *** 1 1 3 .6 9 *** 2 6 .9 3 ***
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6 . 5 9 *** 5 . 4 8 *** 3 0 .6 5 *** 3 6 .7 9 *** 6 . 9 2 *** (Table 2 ). This is due to the fact that early maturing cultivars posses an opportunity to escape early occurring stresses and adapt stresses that would occur at the end of the season (Salami et al., 2007) . Also silking delay cause maize to become barren and minimum assimilates partitioning at flowering (Edmeades et al., 1993) . This is also evidenced by the frequent occurring negative association between days to 50% flowering and grain yield (Bolafios and Edmeades, 1996) . For yield related parameters, results of the current study showed an hybrid Pioneer (Phb 3253) to have the highest ear length, ear diameter and number of kernels per row while another hybrid SC 403 had the highest 1000 seed weight ( Table 2 ). The trend of improved varieties (hybrids) to perform better than landraces in terms of yield and other related parameters had also been found by Wasala et al. ( 2013) .
Correlation between parameters:The
Pearson's correlation analysis expressed significant (p<0.05) relationships among eight parameters (traits) except for the relationship between number of kernel rows per ear and 1000 kernel weight. The only insignificant relationship in this study was as well found by Zarei et al. (2012) . The analysis showed a significant negative correlation between both days to 50% anthesis and days to 50% silking to the rest of the parameters (Table  3 ). The length of days to anthesis and silking are very important because when the length is long, it eventually cause yield and other related parameters to be low (Bolafios and Edmeades, 1996) . The rest of the parameters which include ear length, ear diameter, number of kernels per row, number of kernel rows per ear, 1000 kernel weight and grain yield per plant were positively correlated to each other (Table  3) . Correlation between traits and identification of fundamentally important traits which contribute to each other as well as to the ultimate goal is useful in selection during breeding programs.
GGE biplot analysis:
The first two principal components (PC1 and PC2) explained 91.2% of the total variance given by the 68 genotypes across three locations (Figure 1 to 3) . PC1 accounted for 69.5% and PC2 21.7%, where PC1 explained genotype productivity and PC2 expressed genotype stability as explained by Yan et al. (2000) . That means genotypes having PC1 reading less than 0 are signified to be as higher yielding and the vice versa is also true, on the other hand genotypes with PC2 values close to zero are more stable (Hugos and Abay, 2013) .
Which win where? Figure 1 displays a polygon which is obtained through joining points where genotypes are located furthest from origin of the biplot while other remaining genotypes are contained within the polygon (Yan and Tinker, 2006) . The lines Genotypes performance against an ideal genotype: In Figure  2 , the 68 maize genotypes were ranked in relation to mean yield as well as stability with reference to an ideal genotype. The ideal genotype is found at the center of the inner circle as a point along the single arrow Average Environment Coordination (AEC) x -axis (Figure 2 ) (Yan and Tinker, 2006) . The point (an ideal genotype) possesses the longest vector with zero value across the double arrow axis. Thus, any genotype found near to the point of an ideal genotype can be considered promising than others. Therefore, Situka 1 and hybrid DH 04 were found to be the most desirable genotypes than others because they had the highest yield and still were more stable. Genotypes TMV 1, TZA 2793 and SC 403 could still be considered desirable while hybrid Pioneer (Phb 3253) was among the higher yielding genotypes but less stable across environments. On the other hand TZA 2813 gave the least overall mean yield and TZA 4320 was the most unstable genotype (Figure 2 ). Figure 3 presents the testenvironment evaluation of the three locations where the line that joins biplot origin and any location, corresponds to the standard deviation derived from the mean of the genotypes in a certain environment (Yan and Tinker, 2006) . Figure 3 shows Tengeru to be more discriminative than the others. This means that Tengeru was able to provide much information about differences among genotypes than other locations. In relation to the concept explained by Mehari et al. (2015) , Tengeru was more strongly correlated to Mlangarini as the angle between them was small (Figure 3 ), while the angle between both Tangeru and Mlangarini with Selian was bigger and hence not closely related to them. Therefore, the biplot (Figure 3 ) identified Tengeru to be the test environment that is close to an ideal environment which is eventually defined to be both discriminating and representative (Yan et al., 2007) .
Test environment evaluation:

CONCLUSION
The significant differences expressed among the 68 genotypes and the interactions among those genotypes and environments suggest that genotypes were different (variable) from each other and they can respond differently in different environments. This variability is what we desire to use in breeding programs to establish improved maize varieties required by the community for specific traits and even for specific location. Successful plant breeding then requires careful choices of genotypes that would posses desirable traits for best combinations. The correlations between traits are also another important knowledge that helps on predicting the required performance in terms of a certain trait. For example, the negative correlation between yield and flowering parameters help to have an indirect selection of higher yielding genotypes through flowering behaviour. The determination of best genotypes also requires knowing the location with high discriminative power, meaning the location which is able to provide much information about differences among genotypes. Results in this current study show that an OPV Situka 1 and an hybrid DH 04 were generally the best performing genotypes in terms of grain yield and stability as well as for other related parameters across all the three locations. However, TZA 2793 was a local cultivar that expressed promising performance for yield. The maize landraces have always been considered less productive than improved varieties, but they present an important source of genetic variability that can be exploited to search for genes against biotic and abiotic stresses. Therefore, identifying potential traits as well as genotypes possessing those important traits make it possible to plan for crosses and obtain required characteristics for future breeding programs.
